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AUTHOR: gtenyukovich, K- P. sov/56-35-2¢37/6o
TITLE: gﬁfﬁE—SEEEE*WEFEE—{ﬁ—E”COnducting Ultrarelativistic
cas (Udarnyye volny V provodyashchem ul'trarelyativistskom
gaze

PERIODICAL: Zhurnal eksperimental’hoy i teoreticheskoy fiziki, 1958,
Yol 35, Nr 1 (1), PP 520-521 (USSR)

ABSTRACT: First, equations are given for the congervation of certain
quantities in the transition of the flow of a conducting
“gas through the front of & straight shock waveé. These
equations are specialized for the ultrarelativistic case

and the pressure and the gpecific yolume are eliminated
from these equations- First, & grivial golution 18 obtained
which may e applied to a photon £838 which has the same
equation of state as an ultrarelativistic gas. In these
cases there is no ghock wavee Algo the other possible
golutions (without and with shock waves) are mentioned.

An expression is given for the velocity of the gas pehind
the front of the ghock wave. There cannot be & ghock wave
when the flowing velocity of the gas pehind the front of

Card 1/2 this shock wave js equal YtO the velocity of light for
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The Shock Waves in a Conducting Ultrarelativistic
. Gas

S0V/56-35-2-37/60

particles with non-zero mass. The velocity of light can
: therefore not be attained. At a certain velocity the
' amplitude of the shock wave has a maximum. By a further
inereage of velocity part of the energy of the particles is
converted into radiation energy, pairs begin to be produced
in the photon gas, and the temperature of the shock wave
will decrease. There are 2 references, 5 of which are Soviet.

ASSOCIATION: Vyssheye tekhnicheskoye uchilishche im. Baumana
(Technical University imeni Bauman)

SUBMITTED: April 19, 1958
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TITLE: ?;QE;Steady Relativistic Motions of a Gas in a Conductive

Medium (Nekotoryye statsionarnyye relyativistskiye dvizheniya
gaza V provodyashchey srede)

PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1998,
Vol 35, Nr 3, PP 762-765 (USsR)

ABSTRACT:: The author of the present papér investigates quasi-onedimensio-
nal relativistic steady gas flows in a medium of infinite con-
ductivity; it is further assumed that & magnetic field H ex-
ists in which B is supposed to be vertical to the velocity of

flow z. For the investigated flows cylinder symmetry and .
adiabatic conditions apply. The following basic equations (Ref 1)

serve as a basis: w*/e= w": = const; Asa/OV = AM = const;

*.
D= (1 - az/c2)1/2; w =pV + QVCZ +(A52V/41!, where w: denotes
the rest enthalpy, P ~ pressure, v the specific volume, @ - the

gensity of the medium, and AM the rate of flow of the mass of
card 1/3 gas (per second) through the surface As(the size of the sur-
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Some Steady Relativistic Motions of a Gas in a Conductive Medium

face through which the constant mass aAM flows depends on r).
Cylinder symmelry is introduced by: s = onr; M = 2nra 6Vv;
HV = br. Equations are deduced foT the total momentum (equal
tao the npeactive" force) that an expanding gas can aquire
(both in the presence and in the absence of & field):

2 2 2
2 . a 2 @ﬂ [AH
AF = AJ = Qs -——-—c292(p+qc +‘4n)+p+-_-4n
- 1% 8
or AF = abM {5 + ;5 (pv + bo/zv) .

For a nonrelativistic gas (0 = 1y Q Vg = 1, p =0, V=%
oV = 0) it holds that Do = AMe {(1 + kAVl-k/(k - 1)+

+ bov;1/c2)2 - 1] 1/2. In the classical 1imiting case it nolds
that AF = bl [1+ a2(av!E ¢ v f2V) ] with V o

Y Y 1/2
Card 2/3 AF = AMe_, = AM 2kpo/(k - 1)Qo + ZbOQO] .
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. Finally, the ultrarelstivistic case is dealt with {a = O,

P, = (k- 1)roz)’ b s -k 2P
AF = AMc {F% + (k - 1)&)(Q°vo + kcgv ) + S5 ) .]

2k caV(a)
o
and in the case of the absence of a tield (b = 0):

. 0
AF = AMc fa/c + (k - 1)c/a:]qovo.

There is 1 reference, . /hich is Soviet.

ASSOCIATION: Moskovskoye vyssheye tekhnicheskoye uchilishche im. Baumana
(Moscow Higher Technical School imeni Bauman)

SUBMITTED: april 19, 1958
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If thermal conductivity is taken jinto account, it must pass
through a maximum. 1f the effect of thermal conductivity or
any kind of diffusion predominates, and if viscosity and
Joule heat can be neglected, the aforementioned pgreement is
established without difficulty. In the case of a detonation,
the process, bY the way, twice passes through the Zhuge~point.
The authors then carry out a qualitative jnvestigation of se-
veral processes of the physical agpect of the gtructure of &
vertical shéck wave in magnetohydrodynamics. Here a nevw

type of dissipation occurs which is due to Joule heat. For-
mulae for the discontinuity of entropy, for the estimation

of Joule dissipation are written down. By measuring the
course taken by the field in the shock wave by any inductive
method, it is possible to estimate the conductivity of %he
medium. With increasing conductivity o the thickness of the
wave front decreases, but the field gradients increase to -

' the discontinuity of entropy depends so-
lely on the discontinuity of the field strength. Also for the
absorption coefficient of sound, which propagates in a direc-
tion that is vertical to the field in a medium of sufficiently

CIA-RDP86-00513R001652910013-3"
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good conductivity, an expression is written down. The authors
thank Ya. B, Zeltdovich and S. B. Pikel'ner for ugeful
discussions.There are 4 references,all of which are Soviet.

ASSOCIATION: Vyssheye tekhnicheskoye uchilishche im. Baumana
(Higher Technical School imeni Bauman)

SUBMITTED: June 9, 1958.
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AUTHORS: _§tanyukovich, K.P., ProfessoT, Golitsyns 5.5,
- TITLE: shock Waves (Udarnyye volny)

7
PERIODICAL:  Priroda, 195effNr 12, pp 33-38 (USSR)

ABSTRACT: The author gives an nistorical survey on the concept of
shock waves, presents basic mathematical derivations and
equations, and describes the appearance and utilization of

shock wave phenomena in nature { thundeT; novae; supernovae,
and engineering (gun shells, bombs; percussion fuses; atomic
vombs). A team of Soviet researchers under the direction
of academicians L,A. Artsimovich and M:A- Leontovich found
that magnetic fieléds, under the conditions of thermonuclear
reactions, can assume the function of 28 piston in directed
shock wave production9 and thus may be useful for the ma-
terialization of a controlled thermonuclear reaction.
Present scientific end technical progress points at &n in-
creasing universal atilization of shock weves for practical
purposes.
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There are 5 diagrams, 1 graph and 4 Soviet referances.

A3SOCTATION: Moskovskoye vyssheye tekhnicheskoye uchilishche im. N.E.
Baumana (The Moscow Higher Technical School imeni H.E. Bau-

man)
Tnstitut fiziki atmosfery Akademii nauk SSSR, Moskva {The
Institute of the Physics of the Atmosphere of the A5 US3R,

Moscow)
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equation of state (adisbatic equation) W = w(v) can be
determined from the last mentioned equation and from
another given equation of the dependences & = a(r)

end w = w(f). The mediumat T=T ;. has & critical flow

velocity. Then the properties of the flow at r = ©°
are jnvestigated. Here obviously v-—»00 holds and in the
case of tions of state the value of W decreases.

The further cal i t then be carried out for a
real adiabatic equation; the author here uses the

equation pvk - const. The given dependence T = r(w)

is put down explicitly. Then the equations for an

ultrarelativistic gas are given. The asuthor shows then
that in & quasidimensional motion of the gas flow with
variable cross section’sa critical flow 1s present in
the least cross section. Also the Bernoulll equation
is determined and mentioned. AlsO the asymptotic
dependences V = v(r) and p = p(r) are put down for an
ultra relativistic gas. Finally the author gives &

card 2/4
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The Interaction Bétween Two Bodies
Flows

effuse

into account.Next, an exprassion
The interaction force petween the bodies will
be a force of attraction because
The case M, =M

is dertived. - -

uniform manners.

"Radiating" Gas

CIA-RDP86-00513R001652910013-3

20-119-4-16/60

the depth of their mutual penetration must be taken

for the velocity of effluence

the gas expands in a non-
=M is the most interesting and

can be studied with the greatést degree of accuracy. 1f a cer-

tain secondary condition given here
does not depend on the criteria of

and

plane. A certain difference in
can,
flow of the gases.

the law of interaction
plained by the lateral

is satisfied, the result
the equality of pressure

forces. The surface of the ninteraction" of flows is &

the numerical coefficient in
in the case of dense flows, be ex-
Tn the case

of not very dense flows, the depth of mutual penetration must
be taken into account. These two foctors may somewhat reduce

the interaction force.

1.11=M2, the case M, 2,

of the potential theoTy. A

card 2/3
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is derived also for this general case.

After correct investigation of the case
can be investigated

bylthe usual methods

formula for the interaction force
Pne here derived law
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TITLE:

PERIODICAL:

ABSTRACT:
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 Stanyukovich, K. P, SOV/20-120-2-14/63

Some Remarks on the High Velocity XMoticn of Bodies in z
Weak Cravitation Field (Zamechaniya o dvizhenii tel s bel'shi-
mi skorostyami v slabom pole tyazhesti)

Doklady Akademii nauk SSSR, 1958, Vol. 120, Nt 2,
pp- 277-280 (USSR)

The equations bTik/bxk = f; may be used for an approximate

calculation of the relativistic motion of a solid body in the
weak proper field. Tji denotes the total energy-momentum tensor
of the continuous medium and of the electromagnetic field,
denotes the potential of the gravitation field, (in this

paper it is assumed to be a scalar and not a tensor). v - the
gpecific Volume, - an auxiliary potential)e Neglec«ing the
electromagnetic field, one may write Ty = (p+&)uiuk + 8yxP-

An equetion is next given for the potential of the gravitation
field. Moreover, it is necessary to know the equation of

state p = p(v,T) or p = p (0,T) of the medium. T denotes the
temperature and ¢ the entropy. 4 system of equations is then
given for the case of adiabatic flow with central symmeiry.
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Some Remarks on the High Velocity Motion of Bodies in a SOV/20—120-2-14/63
Yeak Gravitation Field

Card 2/3

The author investigates the following problem: A certain
volume of a medium with the mass M, explodes, and as a re-
sult, high energy is liberated; this marks the beginning of
expansion. The energy density may be so high that the
peripheral part of the expanding gas may attain velocities
which are near the velocdity of light. After a certain time;
when the pressure in the interior of the expanding gas has
decreaged, it is possible to investigate the motion which is
performed without influeneing the internal pressure in the
proper field of gravitation. The corresponding equations are
given in an explicit form, after which they are transformed.
It is very interesting to investigate the motion with sherical
symnetry; the corresponding equation is given and analyzed.
Different values of the initial velocity a, of the gas lead
to different trajectories: In the case a2 o (elliptical case)
the particles come to a standstill in a finite distance. In
the case a2 = O (parabolic case) the velocity of the particles
becomes zero in an infinite distance. In the hyperbolic case
ag 0 the particles have a finite velocity in an infinite
distance. The following casesare possible: After the explosioen,
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Some Remarks on 4he High Velocity Motion of Bodies in g SOV/20—120-2-14/65
feak Gravitation Field

will fall to the
ion begins anew,
May be involved in g bulsation process,

remaining always within a finite distance; when the energy
Yield is exty 2ll the particles may have
the tende fly ax i infinj Finally, the authors
investiga crete problem, the cagp of a hyperholic
motion and a wea): field. There are 1 figure and 1 Soviet
reference.

PRESENTED: January 17,1956,vy .y, Bogolyubov, lfember, Acadeny of S ences
USSR

SUBKITTED: January 7, 1958
1. Mass-cnergy relation 2. Solids--Motion 3, Solids--Magnetie
factors 4, Adiabatie gas f‘low——&nalysis 5. Explosions--Analysis
6. Mathematics-—.ipplications
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PHASE I BOOK EXPLOITATION Sov/3839
SOV/58-M-24{ 31)

Vsesoyuznoye astronamo-geodezicheskoye obshchestvo

Byulleten', No. 24/31/, 1959 (Bulletin, No. 24/31/,1959) Moscow, Izd-vo AN S3SR,
1959. 7T p. 1,500 copies printed.

Sponsoring Agency: Akademiya nauk SSSR.

Ed. of Publishing House: K.P. Gurov; Tech. Ed.: G.A. Astaf'yeva; Editorial
Board: V.V. Fedynskiy (Resp. Ed.), M.S. Bobrov (Deputy Resp. Ed.), M.M.
Dagayev,_ I.T. Zothn, A.A. Izot(N, P.P, Pmmo, P.I. Pm, V.A. Broashten

(Scientific Secretary).

PURPOSE: This publication is intended for astronamers, geophysicists, geodelista,
and theoretical physicists.

COVERAGE; This issue of the Bulletin of the All-Union Astronomical and Geodetic
Society contains articles on lunar and solar eclipses, photographic observation
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Bulletin (Cont.) sov/3839

of Jupiter and Perseid, noctilucent clouds, & collimating view finder, and
the modeling of lunar cirques. The Kuybyshev Astronamical Observatory is ds-
seribed in a separate article. References accompany individual articles.

TABLE OF CONTENTS:
Stanyukovich, K.P. The Problem of the Physical Nature of Gravitation

Sharonov, V.V. New Method for Evaluating the Brightness of Lumar :
Eclipses According to the Visibility of the Details on the Lunar Disc 18

Bugoslgvskaya, Ye.Ya. Problem of Determining the Motion of Noctilucent
Clouds :

Sytinsksya, N.N. Photometry of Noctilucent Clouds by Means Available
to Amateur Astronomers

Fomenko, B.D. Changes of Totel and Scattered Solar Radiation During

the Solar Exlipse of June 30, 1954, According to Observationsin Tikhoretsk
and Sal'sk 37
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Sulletin (Coat, sov/3839

Yarpov, A.N. Changes of Some Geophysical Factors in Stalingrad Durin
the Partial Solar Eclipse of December 2, 1956 i

Vlasov, Yu.P,, and I.T. Zotkin. Taking Photographs of Jupit
Ocular Magnification ' piter Wit

§ili:;ne'yev, P.F. Results of Modeling the Lunar Cirques on a Spherical
O ace

Astavin-Razumin, D.L. Results of Phot 2 Obse
Throneh bopemn és ographi rvations of Perseid

Famin, A.S. Construction and Application of Collimating View Pinders

Chronicle (Matveyev, I.V Kuybyshev Astronamical Obs
V. ervatory of -
Union Astronamical and Geodetic Society) 77 of the AL

Popov, P.I. Aleksey Andreyevich Ignatov (Deceased)
AVAITABLE: Library of Congress
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STANYUKGVICH, K. I

PHASE I BOOK EXFLOITATION 80V/3793

Bauwn, Filipp Abramovich, Kirill Petrovich Stanyukovich, and Boris Isaakovich
Shekhter —_—

Fizika vzryva (Physics of Explosion) Moscow, Fizmatgiz, 1959. 800 p.
6,500 copies printed,

Eds.: I.Ya, Petrovekiy and Ye,B, Kuznetsova; Tech. Ed.: N.Ya. Marashovs.

PURPOSE: This monograph is intended for specialists in the theory and use of -
explosives, and may prove useful to students and aspirants specializing in
this field.

COVERAGE: The authors present a systematic up-to-date examination of the complex
of problems concerning regularities of the transformations of explosives and
explosive effect in various media, The overall properties of explosives and
the conditions of their transformation as a function of various physical and

chemical factors, detonation, and combustion processes are discussed,
Problems of brisance are treated, and the theory of cumilation is examined in

detail, Great attention is given to applied gas dynamics of unsteady flovs,
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Physics of Explosion S0V/3793

The present work is intended to f£ill a lacura in the literature on explosion
physics and processes taking place in the ambient medium during an explosion.
The authors point out that the only smthoritative textbooks on the subject,
those 'of K.K, Snitko (1954 and 1936) and N.A, Sekoluv, are out of date,
Problems of nuclear explosions are not treated at all, - Chapters I, II, IV, V,
VI, VII, VIII were written by F.A, Bmm; chapters XIII ard XIV were written by
K.P, Stanyukovich; chapters III, IX and XV were written by B.I. Shekhter.
Chapters XI and XII were written Jointly by Beaum and Stanyukovich, section 46
by Shekhter, section 86 by Baum and Stanyukovich, and sections 98 and 87 by
Baum and Shekhter. The supplement was written by Stanyukovich, The authors ex-

press thanks to M,ASadovskiy, A.S. Kompaneyts, and G.I..Pokrovskiy,’
References for each chapter appear at the end of the book,

TAELE OF CORTENTS:

Preface

Ch, I. Overall Characteristics of Explosives
1. Phenomenon of the explosion
2, Classification of explosive processes
3. Classification of explosives

APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001652910013-3"
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ORLF¥NKO, L.P.; STANYUKOVICH, K.P.

1ids. Izv.vyseucheb.zav.; fiz. no.6:14=24 '59,
Shock waves in solidse. lzv.vys ¢ 12:8)

1., Moskovskoye vyssheye tekhnicheskoye uchilishche im, Baumana.
(Shock waves)
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STANYUKOVICH, K.P,, doktor fiz.-mat, nauk

Iook out for the aastronauts, moon! IUn. nat, no.12:13-15 D '59
(Space flight to the moomn) (MIRA 13:3
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STANYUKOVICH, K.P, (Moskva)

The physical nature of gravitation. Biul.VAGO no.24 '59,
(MIBA 13:4)

(Gravitation)
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b.AiTANYUKOVICHV,v K., prof.

Who is really right? IUn., tekh. 4 no.l0:47-=48 0 159,

(MIRA 13:1)
(Cosmogony) (Stars--Spectra)
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3(1)
AUTHORS:

TITLE:

PERTIODICAL:
ABSTRACT:

SUBMITTED:

Card 1/1

19

Stanyukovich, K.P., Fedynskiy, V.V, 50V/33-36-2-26/27
e R R e e e

Review of the Bookyﬁi Yevgen'yev, L. Kuznetsova "After the
Firestone" (Editor S. Prokhodtseva) M., Geografgiz, 1958,

pp 214, Edition 50 000

Astronomicheskiy zhurnal,1959,Vol 36,Nr 2,pp 380-381 (USSR)

The book deals with the history of the investigation of the
gigantic meteorite which fell on June 30,1908 into the basin
of the river Podkamenneya Tunguska. The reviewers stress high-
ly the dispassionate scientific description of the circum=-
stances, especially the faithful report on the efforts of the
Soviet scientist L.A. Kulik (follower of V.I. Vernadskiy) .

January 20, 1959 ’
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24(6)
AUTHOR

TITLE:

PERIGDICAL:

ABSTRACT:

Card 1/3

Stanyukovich, K. P, 50V/56-36-5-69/76

On the Problem of the Impact of Solid Bodies With
High Velocities (K voprosu ob udare tverdykh t21 g
bol'shimi skorostyami)

Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1959,
Vol 36, Nr Z, pp 1605~1606 (USsR)

In the present "Letter to the Editor" the author discusses
the destruction. of material when a solid obstacle is hit
with great velocity by a solid body, and the propagation of
the shock wave. At velocities of more than several km/sec

a strong shock wave occurs in both the body mentioned and
in the solid obstacle, on the front of which the crystal
lattice structure of the material is destroyed; at a
relative speed of uy =10 km/sec (e. g. when a meteorite

hits the surface of the moon) matter evaporates ¢n the
shock wave front, With an increase of the distance from the
shock center pressure decreases rapidly, evaporation is
substituted by melting, and, finally matter is simply
fragmentated; the latter effect no longer occurs if mass

APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001652910013-3"
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On the Problem of the Impact of Solid Bodies With SOV/56n36-5n69/76
High Velocities _

density at the shock wave front becomes less than ths
80-called "material strength” ¢ . In thig respect guch a
shock process may be dealt with like an explogion of a
high-explosive substance (e. g. trotyl); the equivalent
mass of such an explosive may be given as amounting to

2 ,
Boypl =quO/Q ='“youo/2Q » where E  denotes the primary
energy, Mo the mass of the impinging body, 11» the degree

of efficacy, and Q the caloric equivalent of 1 g of
exploding substance. If u, > V€ , it holds for the

momentum projected on to the normal, that Jo = Mouocos <]

(6 denotes the angle of coincidence measured in the
direction of the normal)and, as experiments and
show, the mass of the material ‘slung away is M

1. 6. JeVEE , and further J - BE_/VE . The

proportionality factor B is a material constant. The ratio
I /3 = 2cos6 V‘e‘/Buo is low (if U, PV ), and therefore

_3"
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On the Problem of the Impact of Solid Bodies With 50V/56-36-5-69/76

High Yelocities
the influence on the angle of incidence in the case of

large ugy is practically negligible, At cosmic velocities
(30 - 40 km/sec) J exceeds J by several orders of magnitude.

Only in the case of very large @ (i. e. in the case of a
glancing hit) these considerations do not hold. There are

% Soviet references.

SUBMITTED: February 17, 1959
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AUTHOR: Stanyukovich, K. Po

e

TITLE:

PERIODICAL:
Vol 36, NT 6, PP

ABSTRACT :

e e e ’_/’-_———_‘
Cylindrical and Plane Magne
cheskiye 1 ploskiye magnito

Zhurnal eksperimental'noy i
1782-1787

An investigation of plene and

) CIA-RDP86-00513R001652910013-3

sov/56-36-6-23/66

tohydrodynamic Waves (Tailindri-
gidrodinamicheekiye volny

teoreticheskoy fiziki, 1959
(USSR)

especially of cylindrical

magnetohydrodynamic waves is of great jnterest pboth from the

physical and from the analytical point of view.
everal problems relating %o this

paper the author jeals with 8
subject and confines himself to the case of infinite conduc-
tivity and isentropic‘motion in a magnetic field which is

>

and relatively weé
out for two cases,

the z-axis, and when it forn

part 1 the T
with the special ¢
the non-steady caseée

A
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tion of motion. The investigations

¢ form (strong
welassical
s carried
tion coincides with

g an angle with the 1atter. In

s are established. Part 2 deals
and part 3 deals with
ons of jgentropic
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Cylindrical and Plane Magnetohydrodynamic Waves SOV/56o36-6-23/66

ASSOCIATION: Vyssheye tekhnicheskoye uchilishche im.

. . h Baumana { Higher Technical
Schacol imeni Bauman)

SUBMITTED.

December 13, 1958

Card 2/2
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PHASE I BOOK EXPLOXTATION SOV /4290
sov/37-S-30

Akademiya nauk SSSR. Komitet po meteoritam
Meteoritika; sbornik statey, VyP. 18 (Meteoritics; Collection of Articles, No. ‘-18) .
Moscow, AN SSSR, 1960. 1,200 copies printed. ' :
Ed.: V.G. Fesenkov, Academician; Deputy ResP. Ed.: Ye.L. Krinov; Ed. of Publishing
House: I.Ye. Rakhlin; Tech. Fd.: A.P. Guseva. o

PURPOSE: This publication 18 jntended for astrophysicists, astronaners,and geolo-
gists, particularly those interested in the study of meteorites.

of 26 articles on problems in meteoritics includes the
vhich took place in Moscow,

COVERAGE: This collection
in the field,

Transactions of the Eighth Meteoritic Conference
June 3 - 5 1958. An introductory article reviews recent Progress

particularly in the matter of determining the age O
physical and chemical properties, and age of meteor-

articles discuss the fall,
ites.. The dangeT presented by meteors %O artificial earth satellites is dis-
cussed. V.G. Fesenkov describes the theory and adduces computations for
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Meteoritics; Collection of Articles, No. 18 sov /4290

determining the distribution of ozome in the atmosphere during lunar eclipses.
References accompany individual articles.

TABLE OF CONTENTS:
TRANSACTIONS OF THE EIGHTH METEORITIC CONFERENCE

Fesenkov, V.G., Academician. Major Recent Achievements in Metéoritics 5

Krinov, Ye.L. Results of the Study of Tungusskiy Meteorite Fall
(synopsis of the Report) 17
%wmns_h, K.P. Effects'bf the Fall of Large Meteorites

Synopsis of tne Report) : 19
Levin, B.Yu. Artificial Earth Satellites and Meteoric Bodies 20
Asloe, A. Ilumetsa Craters in the Estonian SSR 26
Bonev, N. (Sofis, Bulgaria). The Origin of Asteroids and Meteorites 32
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Vorob'yev, G.G. Study of the Composition of Tectites. 2. Moldarites 25

Pokrzywnicki, Jerzy (Warsaw, Poland). The Specific Welght of Meteorites 41

d V.Ya. Kharitonove. Results of the Chemical Analysis

D'yakonova, M.I.4an
of Stone Meteorites and Iron Meteorites From the Collection of the Acade-

my of Sciences USSR

8 &

Alékseyeva, K.N. New Data on the Physical Properties of Stone Meteorites

Yavnel',A.A., I.B. Borovskiy, N.P. T1tin, ard I.D. Marchukova. Determi-
nation of the Camposition of the Phases of Meteorite Iron by Local X-ray
TT

Spectral Analysis (Synopsis of the Report)

-Vdovykin, ¢.P. Preliminary Results of the Luminescence-Bituminologic
18

Analysis of Four Carbonaceous Chondrites

| EEisseEy

Starik, I.Ye., and M.M. Shats. New Date on the Determination of the

Content of Uranium in Meteorites

card 3/5

APPROV :
ED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001652910013-3"




"AP .
B _P FR RELEASE: 08/25/2000 CIA-RDP86-00513R001652910013-3

Meteoritics; Collection of Articles, Ko- 18 sov/4290

starik, I.Ye., E.V. Sobotovich, and M.M. Bhats. Determination of the

Age of Meteorites by the Lead-Isotopic Method 88
Vinogradov, A.P., Academician, 1.K. Zadorozhnyy, and K.G. Kriorre.

On Argon in Meteorites ' . . : ' 92
Gerling, E.K., and L.K. Levskiy. Products of Cosmic Radiation in the
Sikhote-irlinskiy Meteorite 100
Pokrzywnicki, Jerzy (Warsaw, Poland). Meteorite Zab ritsa 106

Bgatov, V.I., end Yu.A. Chernysyev. The Meteoric Dust in Schlich
Samples : ' 11

fqdin, I.A. Finds of Meteoric Dust in the Area of the Kunashak Stone
Meteorite Shower 113

Ovchinnikova, T.N. Educational Exposition on Meteoritics in the Museum
of Earth Sciences at Moscow State University : 119
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STANYUKOVICH, K. P., GOLITSYN, G. S., KULIKOVSKIY, A. G. (Moscow)

"Magnetohydrodynamics (Review)."
-Union Congress on Theoretical and Applied

irst ALl
report presented at the F
Mechanics, Moscow, 27 Jan - 3 Feb 1960.
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STANYUKOVICH, K. P.  (Moscow)

"On the Impact of Solids at High Speeds."

report presented at the First All-Union Congress on Theoretical and Applied
Mechanics, Moscow, 27 Jan - 3 Feb 1960.
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STANYUKOVICH, K. P. and BRONSHTEN, V. A.

Formation of Lunar Craters and Bright Rays as a Result of Meteorite
Impactse.

report presented at the International Symposium on the moon, held at the
Pulkovo Observatory, Leningrad, USSR, 6-8 Dec 1960.
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STANYUKOVICH, K.P, [Staniukovych, K.P.}, doktor tekhn.pauk, prof.

Our rockets fly toward the moon, Zman.ta pratsia no.l:
10-11 Ja '60. (MIRA 13:5)
(Iumer probes)
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ST ANYUKOVICH, K.P., prof.

14ng. Izobr.i rats. no.1:15-17 Ja '60.
Stars are calling (oms 13:4)

(Space f1 ight)
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S/179/60/000/005/001/010

E032/B11k
AUTHORS ‘Stanyukovich K.P. (Moscow)
TITLE: On an Bffect in,the,Aerodxggmics of MetaoTs k)

‘_ﬂ
PERIODICAL: Izvestiya Akademii\nauk SSSR, Otdeleniye tekhnicheskikh
nauk, Mekhanika 1 mashinostroyeniye, 1960, No 5; PP 3-8

TEXT: \" Meteor bodies, begin to be strongly retarded and
consequently emit radiation at altitudes of the order of 100 km oT
1ess. At these altitudes the mean free path of molecules in the
atmosphere is of the order of a few ci or mm, It 18 therefoTe -
usually considerably greater than the linear dimensions of meteol
bodies and hence it is possible to discuss the problem in terms of
discrete,collisions of %he air molecules with the meteorl. when the
selocity of the meteor 1s large (18-20 xm/sec) each air molecule
striking the meteor will eject a large number of atoms or molecules
from the crystal lattice of the meteoT body. The surface of the
meteor will thus give off not only evaporated material, but also
fragments consisting of groups of bound particles of the lattice.
This mechanism of ejection of matter from meteor bodles is used to
derive expressions for the rate of heating and the retardation of
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STANYUKOVICH, K.P.

B s oot s

EBffects of the fall of large meteorites (theses of a raport).

Meteoritika no,18:19 '60. (MIRA 13:5)
(Meteorites)
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PERKL'MAN, R., STARYUKOVICH, K. "

Tet's he optimisticl Znan.sila 35 no.7:38-40 J1 '€0,
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(Space flight)
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STANYUKQVICH, KL , SHALIMOV, V.P.
Co;';;:erning the movement of the meteor bodies in the atmosphere of the Earth.
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"METFORITKA" (Yeteorites-Studies) Issue ma. 20 - 1961, sponsored 1. the

"Committes on rateorites” of the Soviet Academy of Sciences - Mostoi- 1961,

208 pages, enc containing Collected Works("Trudy") of the "3th Mate:.te Conferencs
Organdzec by the Moteorites of the Soviet Academv of : leng=g" and

Held in KIRV on 2-4 June 1960,
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APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001652910013-3"



Pkt

AUTHORS:

TITLE:
PERIODICAL:

ABSTRACT:

APPROVED FOR RELEASE: 08/25/2000

"A?PROVED FOR RELEASE: 08/25/2000

CIA-RDP86-00513R001652910013-3

R

/0.2000(4) 67891

3/020/60/130/06/019/059
gkuridin, G. A. Stanyukovich, K. Po BO13/BO0OT
_________________._-———-—""'M

An Approximate Solutien of a Problem Concerning the Motion of a
Conductive Plasmay

Doklady Akademii nauk SSSR, 1960, Vol 130, Nr 6, pp 1248 - 1251
(USsSR)

geveral authors developed a new method for the asymptotic intco-
gration of linear partial differential equations of the hyper-
bolic type and by using this method they determined asymptotic
gsolutions for the equations of acouatics and for Maxwell equa-
tions. Other authors solved the dynamic problems of the elas-
ticity theory by means of this method. The general idea of this
general method, discussed in the preaent paper, in a linear
hyperbolic differential equation (e.g. in a wave equation) is
based upon the following: Phe endeavor is made approximatively
to satiafy the initial equations by special selection of the
functions, which means the solutions are sought in the form
“(Isﬂszﬁ's - l(va’oz)exP '{iu{t = ¢ (19)'95)]}9 if @— o.
Thus, one obtains the known relationa grad® = 1/c“ and
2(grad A grad &) + AAD = 0, where % (x;y,2) denotes the eikonal

CIA-RDP86-00513R001652910013-3"
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’ ’ 67891
An Approximate Solution of a Problem Qoncerning the §/020 60/150/06/01 9/059
Motion of a Conductive Plasma BO13/BO0T

of the wave and L(xpy,z) the amplitude of the oascillation. The
compression shock of the unateady wave front and the amplitude
of "geometric approximation® are found to be identical. The
physical interpretation of the asymptotic method in quasilinear
and linear egquations ig, however;, no longer 80 easy: However,
also in this case several problems may be formally solved by
this method. The authors of -the, preseni paper integrate the e-
quation of plasma oscillationa’by means of this method: they
investigate the motion of a gasfin a medium with the finite
conductivity o. The medium is here assumed to satisfy the equa-
L (3-85)/cy

tion of stats P = qe ¥. The corresponding system of
equations of @gggathgaa-dxgamicsvin the onedimensional case is
explioitly written down. The problem is reduced to the determine-
tion of the unknown quantities P, ¢, Hy snd u (velooity of the
gas) in a sufficieatly general form;, which means that theese
equations ars %o contain. arbitrary functicne which are then de-
termined from the initial- and boundary conditions. The calcu-=
1ative solution of this problem is followed step by step. Forx

the determination of © and u (where & = (‘mA)x one obtains t:;///’

APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001652910013-3"
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An Approximate Solution of a Probiem Concerning the 5/020/60/130/06/019/059
Hotion of a Conductive Plasma B013/B0O0T

arbitrary functions T(t) and P(9) and an arbitrary constant B.
The authors then investigate the case P(0) = BO with B = const (0.
For this case a rathsr lenghty expression is obtained for the
magnetic field strength. Further, the final expressions for the
density ¢ and the pressure P are obtained. The corresponding
arbitrary functions are to be determined from the boundary con-
ditions. The concrete solution of the problem presents no dif-
ficulties., There are 10 references, 6 of which are Soviet.

ASSOCIATION: Institut fiziki Zemli im. 0. Yu. Shmidta Akademii nauk SSSR

(Institute for the Physics of the Earth imeni 0, Yu, Shmjdt
of the Academy of Sciences of the USSR)

PRESENTED: November 16, 1959, by N. N. Bogolyubov, Academician
SUBMITTED: October 22, 1959 LT//
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AUTHORS:

TITLE:
PERIODICAL:

ABSTRACT:

gkuridin, C. A., Stanyukovich, K. P,  8/020/60/131/01/019/060

- ——

: \ B013/B00T
The Motion of a Conductive Plannaq’ .
Under the Effect of a Piston

Doklady Akademii nauk 398SR, 1960, Vol 131, Nr 1, pp T2 - T4
\JSSR)

In the present paper the authors apply the general relations for
the motion of a plasma determined in an earlier paper (Ref 1)

to the following probdlem: A éonductive medium (plasma) is assumed
to move within a tube under the influence of a piston. The pis--

ton moves according to the law x = at2/2 s Y(t). In this case
up(t) = at = {(t) holds for the speed of the piston. After s

certain time, a shock wave develops before the piston. With a
sufficiently high value of a, the shock wave occurs nearly im-
medjately and near the origin of coordinates. The region of the
motion of the medium until the development of a strong shock
wave is neglected, for it is small and is of ho essential im-
portance. Next, the quantities occurring in the equation q///
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68897
The Motion of a Conductive Plasma Under the Effect §/020/60/131/01/019/060
of a Piston BO13/B007

2
k +1 (k° ~1)
front =~ 2 &%+ "zp

flow of the gas behind the wave front uback(x,t) = at +
+ M—— « For o one finally finds

_ k41 V 4nt+

obtains D xatz, and for the rate of

el 4 %t (z) ) Qe Next, a rather long expression
for P is determined. Thus, the problem of finding all parcmeters
determining the motion of a conductive plasma under the influ-
ence of a piston is solved. There are 3 Soviet references.

ASSOCIATION: Institut fiziki Zemli im. 0. Yu. Shmidta Akademii nauk SSSR
(Institute of the Physics of the Earth imeni 0. Yu. Shmidt of
the Academy of Sciences of the USSR)

PRESENTED: November 16, 1959, by N. N. Bogolyubov, Academician q///
SUBMITTZED: Ootober 22, 1959
Card 3/3
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31506 §/020/60/134/0C2/0C3 /35
B104 /3201

24,233 )

AUTHORS: Levitin, L. B. and Stanyukovich, K. 2.

Linear approximation of velocity in the probl
motion of a plasme of finite conductivity

Doklady skademii nauk SSSR, v. 134, no.

TEXT: For their study, the authors proceeded from the equations

Mp
wm
du Gu 16;7 A
—_— e
at "‘ax"‘p o T na

P otull g P Dx(EY,
dh *h ’

=0,

(m_y*

cf magnetogas dynamics. This system describes the plane, lineer zctic
the case of a finite, constant conductivity which is strong encugh ':c o

Card 1/6
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s/020/60/134/0C2/0C5/025

Linear approximation ... B104/B201

displacement and convection currenis to be neglected.
v = (u,0,0), & = (0,H,0); h = B4R, k = cP/cv, % = c2/4ng, the ma::

viscosity. Owing to the great difficulties in finding exact soluti
much interest is attached to approximate solutions in which the
velocity ¥ can be represented as a definite function. The authore

discuss results of M. A. Leontovich and S. i. Osovets (itomnays en

3, 81 (1956)), K. P. Stanyufovich

1958), and L. A. Artsimovich (Fizika plazmy i vproblema upravlrayemyih
ternoyadernykh reakisiy, 2, M., 1956, page 87). As shown by experinments, b/*/

an approximation of plasma velocity between the front of the chocl wave and
the magnetic piston is well possible by means of a linear function of x,
the ccefficients of which zre time functions. The advantage of this
approximation is that it is possible to obtain a sufficient number of
arbitrary functions to satisfy the boundary conditions. Thus, velocity may
te expressed by u(x,t) = a(t)x + b(t) (2), With h = 0v/éx, the differen-
tial equation 8¢/3t + udj/ox = ud°¢/6x® (3) describes the magnetic field.
Proceeding from the boundary and initial conditions :

Card 2/6
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31506
5 S/020/60/134/002/GC3/02

inear aprroximation ... 3104 /3201

' R(Xu(t), y=p(ty; hix, 0)=0,
whiere

Xnﬂ)=exp(SadOSb(0expC~Sad0dt

-

Tor the magnetic field in the problem of the magnetic piston, and from
conditions

p1{uy — D) = p,y (us — D);

Py (ty — D) -+ py 1okl = po(us — D)* + py + Y/ah3; (9)-(12)
k p (¢;— D)2 ﬂ__ “ _t_?_h_ ' _

k—1 p + 2 +[Px p1 (ny ~ D) ax)thl—‘

— k_ pr , (us—D)? hy 7 dah

e R e S CON

(t; — DY by — (7;’-):’1)] = (g — D) ha — = (—gg-)

APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001652910013-3"
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31506
50 5/020/60/134/002/0G3/c25
Linear approxipation ... B104 /8201

holding in the front of the shock wave, the authors derive expression,

a

t
— Xo n(g) = _ Xy 14
h(xo, 1) VA S ; 3, eXp ——— \ dg. (

1
A S A=y ) - S A-dg
q q

for the magnetic field. Here Xq(t) 6 the Euler coordinate of ihs siston
(plasma boundary), D = D(t) = a,h(t)/dt is the velocity of the shock-wave
front. Further, A(t ) and Xn(t) are tsken as new approximating functions.
Functions a(t) and b{t) are easily expressed by a(t) = dA/adt;

b(t) = ad(Xy/a)8t (15). Expression

[(1—4) Xx’:'!"AIXn]: Po Allxﬁ X;Xn we (#) (20)
Ps t Po A=Ay 2 —=Ap ThIT—g =73 -

is derived from an examination of equation (10) for the momentunm ezuilibrium
in the front, and equation
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Po k=1 pg U+ AMM—MX+ AKX | o AKX | pXiX,
T+ oy T =" 3 Il - = 21}
A 2k A (1——.4)" 2 ({1—Ap 1—4 A=ty
IO iy (ORN Yoy ay o (A Ay | e -
—i—‘[Ahu o (5 2]\1 A) + 44 }po.
is found Jor the energy equilibrium. From (90) and (21) it is zoszidla to
deternine b(t) and a(t) by the differential equations (15). Sinse thz
magnetic field behind:the front influences the motion of the Tront only
with very low t, expressions
dt "
==V 2 S —_— (22)
Xo () CVYARFD—G—1) .

are derived for the coordinates of the front, without considering the terms
~

containing h = F/\ 4r. There are 8 references; 6 Soviet-bloc and 2 non-
Soviet-bloc. )

im. }. V. Lomonosova

ASSOCIATIOH: iloskovskiy gosudarstvennyy universitet
Lomonosov)

5
Moscow State University imeni M. V.
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PRESZHNTED: June 28, 1960, by N. N. Bogolyubov, Academician

SUBMITTED: April 28, 1960

APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001652910013-3"



"APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001652910013-3

7 SR O TS R e I

;A . L g e T B
N /I'ﬁ7'[/}r/‘_‘{7’f\(;?[ff"v/_// [N /L

FHASE I BOOK EXPLOITATION 80V/5757

Vasil'yev, Mikhail Vasil'yevich, and Kirill Petrovich Stanyukovich

V mire semi stikhiy (In a World of Seven Elements) [Moscow] Izd-vo
Tek VIKSM "Molodays gvardiya," 1961. 254 p. 33,000 coples printed.

Eds.: V. Pekelis and V. Fedchenko; Tech. Ed.: L. Kuvyrkovs.

PURPOSE: This book is intended to acquaint the general reader with modern
problems of physiecs. ‘

COVERAGE: The book discusses hydro- and gasdynamics, explosion theory, field
. dynamics, and other fields of physics which made possible the present ad-
vanced state of aviation, rocket and hydraulic engineering, thermal engines,
ete. The book is written in popular form; but treats difficult problems,
such as the mastering of wltrasonic speeds, flight outside the earth's at-
mosphere, construction of photon rockets, and interstellar flight. The
book attempts to answer such questions as: are speeds faster than light

Card 1/p
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STANYUKOVICH, X. P,

"Relativistic Gas Dynamics,"

report presented at the 5th Intl. Conference on Gas Dynamics, Jablonna, Poland.
Sept. 1961.
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% 7{47(/5'31) | B114/B205

AUTHOR: Stanyukovich, K. P.
.‘.’"—-—'—\_—
TITLE: Emission of gravitational waves by "elementary particles"

PERIODICAL: Moskovskiy Universitet. Vestnik. Seriya III. Fizika,
astronomiya, no. 5, 1961, T1 - 82

TEXT: In general, gravitational waves are rather insignificant. 'However,
in particular cases where s large amount of energy is transported by them,
the gravitating bodies interact appreciably. A weakly radiating system
with a gravitational quadrupole moment (binary stars, meson cloud revolving

G

5
45¢
time (Ref.1: Landau, L. D.,, and Lifshits, Ye. M, Teoriya polya - Field
theory, izd.3, § 102, Fizmatgiz, 1959). G is the gravitational constant,
and Qxﬁ is the tensor of the quadrupole moment. If QAA is a periodic

around a nucleon, etc.) emits the energy -ﬁg - .(Qiﬁ)z (1) per unit

function of time, one obtains -f!g -addcz (3) for the time average, where M b'lg!j
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denotes the total mass of the bodies. After spherical coordinates have been
introduced for two mass points m, and Dy the expression

B ey ()
BeR¥ (my +m3 \ ¢ i

(n is the reduced mass) follows for o since D,, = mrz(jJ&x/b - cg/,, x;r )e

The orbitel radius R = const is calculated. for Coulomb interaction between

m, and m,e Thus, one finds

32G2%* S
= R (1)

from which & ’—?-10'559:;::"'1 foilows-i‘orVf‘h'e”ﬁroton-el»ectron system. For a

meson cloud .(m2 = 0.15 (m1+m2); m, is the nucleon massj R = 1.5'10'14cm) one

obtains o = 7.5‘10'19sec.1 , &r = 5.5~10233ec-1. " For a meson cloud revolving
around an atomic nucleus, slight corrections result from the oscillations
of the nuclear surface. By a direct calculation of the'metric tensor €5k

Card 2/4
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for a meson cloud revolving in the yz plane, the following expression is
obtained with m, + m_, =Ms
4
s 42)

1 2
52%4 l+l/l+ . (19)

from which it follows that o = 7.5¢10™ 9sec-1, R = 2.8°10" 14 cn
m
and Y - —%— o The energy emitted during one revolution is given by

A = 10241

E_ =& uc’~

g
o .
between the gravitational mass mg and the radius, Ro, of the universe,

~1, 5 10 45erg (m 2. 10'66g). According to the relation

following from cosmology or from the quantum theory of gravitation,
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Ro’—‘:— 3'1028cm is found. Considering the energy of the gravitational field

to be fluctuations of the electromagnetic field of the nucleon, a value
already assumed by Eddington (Ref,9, see below) is obtained from

E .
Eﬁ-:z T%r:ﬂ0-41 for the number, N, of nucleons in the universe. There are -
el :

9 references: 5 Soviet and 4 non-Soviet. The references to 'English-language
publications read as follows: Eddington, A., Teoriya otnositel'nosti (Theory N
of Relativity, 1934); Bethe, H., Morrison, F. Elementarnaya teoriya yadra -
(Elementary nucle .r theory), IL, 1958; Yennie, D. R.j Levy, M. M., Raynvon-

hall, D, R., Sb. Protemy covremennoy fiziki (Problems of contemporary

physics), IL, 1958; Bohr, ﬁ,, Sb. Problemy sovremennoy fiziki, no.9, IL 1955

ASSOCIATION: Kafedra statisticheskoy fiziki i mekhaniki (Department of
Statistical Physics and Mechanics) [Abptracter's notes Moscow
Universitx] Sor
SUBMITTED: January 20, 1961
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AUTHORS: §tanyukov£ch.'K.P.,'And'shalimdv.~V.P.' e
e — - . | s
TITLE: . On the motion of meteor bodies in the earth's atmospher L

PERIODICAL: Meteoritika, 1961, no. 20, 54-71

TEXT: The motion of meteor bodies in the earth's atmosphere is nor-
mally treated by two different methods, depending on the ratio of the
mcan free path of the air molecules at the given altitude to the linear
dimensjons of the body. .If the ratio is large then onc can consider
individual collisions between the molecules and the body, while in the
casc of a small ratio, the hydrodynamic -approximation may be employed'
and the medium may be considered continuous. A further effeect which .
must be considered is the formation of a shock wave,.for velocities in
excess of, say, 10 km/sec. The present paper is divided into two parts:
the first part is concerned with the -motion of ‘a meteor body before the
appearance of.-the..shock wave,.while the second part is devoted to shocke
wave effects. It is shown in the first part that the coefficient Cx in
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the usual zerodynamic relation C
hE -u . X spu"". (18) W

' ™M - masé of the .body, .u -~ its .;.e.locity, S - the cross secction and I‘O- '
the. density) is given By (in the case of iron).

C, =2+ 0,16 + 106 !—ﬁ- +.2,4 ¢ 10'7‘12 '\:7 (24) A general and more

complicated formula.which can.be. used with other materials. is_also given.
The values of C obtained on the basis of the present theory are said to
be larger than those predicted previously by other workers. This is in
agreement with satellite data and means that the atmospheric density de-
duced previously from meteor observations may have been too highe In
the second part of this paper the authors derive a number of formulae
desceribing the shoek-wave effects. "The results obtained for iron are’
convenicntly summarised in Fig. 3. This figure gives energy (i.10-12
erg cm < sec-l) versus altitude (Hokm) plots for iron (ry = 102 cm,
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u, = 60 km/scc; angle between the vertical and the direction of motion

o= 720). The curve designations are as follows: curve 1 - total cnergy
received by the body, curve 2 » radiation from shock wave, curve 3 -
acrodynmmic heating, curve 4 - energy lost by evaporation. The pheno=
menon is scen to be equivalent to an "explosion™, the energy involved
being very large. There are 3 figures, 3 tables and 12 references:

1l Soviet-bloc (1 translated from English) and 1 non-Soviet-bloc. ..
The reference.to the kinglish-language publication reads as follows: ﬁ}/
D.R. Davies, Proc. Roy. Soc. 61, 105, 1948.

(For Fig. 3 see Card 4)°
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AUTHOR: Stanyukovich, K. P.
TITLE: . One-dimensiorial adisbatic flows of an ultrarelativistic ga§ .

¢ e

PERIODICAL: Akxademiya nauk SSSR. Doklady, v. 139, no. 3,196% 590-59}:

TELT: Bquations

1
e :
ame_FuGMe+(L+£§_@nk___f%+_#)=0; @

describe the relativistic. motion of a medium with point symmetry; Héré,1_ 2j
u = a/cv 1—a2/c2 denotes the four-velocity; a is the welogity; p is the .-

’ bressure; £ = c2 is the energy density; O is the density of the medinm;l'i

. ds = cdt y1—a /ci is an interval; X = 0, 1, 2 correspond to plend, £
Card 1/5 : » (
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’.

. .B‘]Oa

i . & vaves. Tlle adlabablc e uat on ‘ + - '

the equation of state reads

k - .
Pv" = A(6')(v being the s ecifi . ] ; S
be written in the form peciiie volume), since £ - o 5(67p1/k + p/(k-1), ;
) BN . -
eg-4p dp ap

__aa -Js ' _
&p as+.a, =% tug. - ‘ A

The system of differential eq\ N o S
: . quations (1), (2 : VUL A

gg;aSZ;i? flows of a relativistic gas. éeﬁe?in%2?1}$)hg;;ly describe§_the.g-
PATEICIe number in the unit volume; in addition, the 1nu 3?323 servatic :
nservation

HN
) [N

ORI

dlnv alr;u du .
—\"F— +u gu 4 du | Nu .
( o tu—— )+ o tigew &+ =0,
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holds for the particle number. For the study of the motion of the medium
in the ultrarelativistic. case (6) holds automatically, since p = (k-1)g,
and it is sufficient to study the system (1)-(2). Introducing " . ‘
* -

P, = lnp(k 1)/k; ah& = u; where ds = dt/ch , where T= ct, this systemfcan

be written in the form . .

3 do , 9" ¥ o

| B the G+ g thogzg =0 - (10)
* . 0 i} N .

% ttho "—-g, o (ke — 1){3—“; +thol + - mm]=o. | (1.1) .

which is solved by the method of characteristics. As to equations

. » F:—.iztfma/c' *
| d [lxxp(__i_'*:a_./;c..)i‘:’ivf_-d] - M ale

1—aje, 7 1xVi—1laje
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§12§ expresses a line, along which (13) is satisfied., For N = O, (10) and
12) possess exact solutions for the one~-dimensionel motion of a gas.’
These solutions are found by two different methods in ordinary coordinates
and _in Lagrangian coordinates. In the former case it is assumed that ’
Q(p,w)/d(t, x) # 0. vwhere x = r. The system of equations

. the (;—-F;—) 3—'F&F; ' . klﬂ
U= =tho(TAe-n k). - 15

——————

Tt Lo
. (]
[N

is obtained for (10) - (11). For the solution in Lagrangian coordinatos. pis
the system of equations (10) - (11) is written in the form - e

A

s du 6"

. W + 5, dr/i)r,drq ch’ + thm =0; T (23) ::_7 ‘ 7
N 6p 1+ do ] R
=T + 3o 3ra. ch’m ‘*‘ tho' 3 > + tha L = 0 (24)
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STANYUKOVIGH, K.P.

—

Self-similar relativistic movements in the case of point symmetry.
Dokl. AN S8SR 140 no.1:77-80 S5-0 'él. (MIRA 14:9)

1. Moskovskoye vyssheye tekhnicheskoye uchilishche im. N.E.Baumana.

Predstavleno akademikom N.N.Bogolyubovym.
(Gas dynamics)

APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001652910013-3"



"APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001652910013-3

P P TR e A SR RS

-

s/020/61/140/003/012/020

B104/B138
AUTHORS: Stanyukoyich, K. P., and Bronshten, V. A.
TITLE: Velocity and energy of the Tunguska metecrite

PERIODICAL: Akademiya nauk SSSR. Doklady, v. 140, no. 3, 1961, 583-586

TEXT: The energy of the meteorite that fell on June 30, 1908 in

Tunguska was estimated to have been about 1023 erg (K. P. Florenskiy, Yu.

M. Yemel'yanov et al., Meteoritika, 19 (1960); M. A. Tsikulin, v. 6, Izd.

Sib. otd. AN SSSR, 1959; Ye. L. Krinov, Tungusskiy meteorit, Izd. AN SSSR,
1949). V. A. Bronshten estimated the mass of the meteor at some

105—107 tons, its initial velocity v, to be about 11-46 km/sec, and its
serodynamic drag to be cx/2 = 0.5-2 (Meteoritika, 20, (1981)). V. G.

Fesenkov (geteoritika, 12, 72 (1955)) using quite a different method found a
mass of 10°-107 tons. 7. Ceplecha (Bull. Astr. Inst. of Czechoslovakia,
11, no. 1 (1959)) showed that for large meteors the aerodynamic drag is
cx/2 = 0.43. Teking this value for the. meteor studied, the authors ob-

Card 1/3
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e

tained foran intial velocity of 35-43 km/sec, an initial mass 106 tons, a
final velocity of 30 km/sec, and a final mass of 2+104 tons. The tempera-
ture of the shock wave front which the meteor produced when entering the
Earth's atmosphere was calculated to have been 70,000 to 100,000°C. 1In
this connection the authors point out an error in a work by A. V. Zolotov
(DAN, 136, no. 1 (1961)). The heat balance equation for the meteor is
established. By means of this equation it is demonstrated that an iron

or a stone meteor of the mass in question, when entering into the Earth's
atmosphere, gains heat down to an altitude of about 18 km, after which

it begins to cool. According to I. S. Astapovich and Whipple, the core of
a comet consists of a conglcmerate of solid methane and ammonium with
stone lumps and powder. The energy which such an ice block of 103 cm
radius and 60 km/sec speed loses due to evaporation is less than the
energy the body acquires from the shock wave. This leads to a rapid
heating of the interior. About 3C% of the total mass is vaporized in

0.2 sec. Vhen this process is fast enough, the vaporized particles may
form a strong spherical shock wave that will be like a protracted explosiomn
At v = 30 kn/sec, the strength of this process is 2:10'3 erg/grsec. This
value has the order of magnitude of the estimates previously mentioned
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APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001652910013-3"



"APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001652910013-3

T e VAT IR RIS AP
G

-
¥

$/020/61/140/003/012/020
Velocity and energy of the ... B104/B138

(K. P. Stanyukovich, and V. P. Shalimov, Meteoritika, 20, (1961)). V. G.
Fesenkov (Meteoritika, 22 (in print)) assumes that the comet core
consists of closely packed small bodies. In this case, each of the small
bodies would cause a shock wave, so that the comet would be destroyed
before reaching the Earth's surface. A. V. Voznesenskiy and L. A. Kulik
are mentioned. Academician V. G. Fesenkov is thanked for discussions.
TPhere are 1 figure, 1 table, and -13 Soviet-bloc references.

ASSOCIATION: Komitet po meteoritam. Akademii nauk SSSR (Committee for
L Meteorites of the Academy of Sciences USSR)

PRESENTED: May 8, 1961, by V. G. Fesenkov, Academician
SUBMITTED: May 5, 1961
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PEREL'MAN, Homan Grigor'yevichg STANYUKOVICH, K.P.. prof., otv. red.;
FROKOF'YEVA, N.B., red. izd-va; GOLUB', S.P., tekhn. red.

(Engines of galactic ships]Dvigateli galekticheskikh korablei,
Moskva, Izd-vo Akad. nauk S35SR, 1962. 197 p. (MIRA 15:9)
(Spaceships——Propulsion systems)
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' PHASE I BOOK EXPLOITATION  SOV/6201
Vsesoyuznyy s'yezd po teoreticheskoy i prikladnoy mekhantke, lst,Moscow, 1960,

Trudy Vsesoyuznogo s''yezda po teoreticheskoy i prikladnoy mekhanike,
27 yanvarya -- 3 fevralya 1960 g. Obzornyye doklady (Transactions of the
All-Union Congress on Theoretical and Applied Mechanics, 27 January to
3 February 1960. Summary Reports). Moscow, Izd-vo AN SSSR, 1962.
467 p. 3000 copies printed. ‘ .

Sponsoring Agency: ‘Akademiya nauk SSSR. Natsional'nyy komifet SSSR po -
teoreticheskoy i prikladnoy mekhanike.

Editorial Board: L, I. Sedov, Chairman; V. V. Sokolovskiy, Deputy Chairman;
G. S. Shapiro, Scientific Secretary; G, Yu. Dzhanelidze, S. V. Kalinin,
L. G. Loytsyanskiy, A. 1. Lur'ye, G, K. Mikhaylov, G. 1. Petrov, and

* V. ¥. Rumyantsev; Resp. Ed.: L. I. Sédov; Ed. of Publishing House:

- A, G, Chakhirev; Tech. Ed.: R. A, Zamarayeva, '
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Transactions of the All-Union Congress (Cont. ) SOV /6201

PURPOSE: This book is intended for scie;ntific ané engineering personnel who
are interested in recent work in theoretical and applied mechanics,

"« COVERAGE: The articles included in these transactions are arranged by

general subject matter under the following heads: general and applied me-~

chanics {5 papers), fluid mechanics (10 papers), and the mechanics of rigid

bodies (8 papers). Besides the organizational personnel of the congress,

no personalities are mentioned, Six of the papers in the present colleation ;

have no references; the remaining 17 contain approximately 1400 references ! ;

in Russian, Ukrainian, English, German, Czechoalovak Rumanian, French, :

Italian, and Dutch. S . e

KX

TABLE OF CONTENTS:

'SECTION I. GENERAL AND APPLIED MECHANICS

g e g S

* Artobolevskiy, 1. 1, Basic Problems of Modern Machine Dynamics ‘ ©5 ‘ i

»
Bogolyubov, N. N., and Yu. A, Mltropol'slny. Analytic Methods ol :
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AUTHOR: Stanyukovich, K. P.

s

TITLE: Interaction of bodies emitting gravitational waves (11)

PERIODICAL: Moscow. Universitet. Vestnik. Seriya III. Fizika, astro-
nomiya, no. 1, 1962, 78 - 90

TEXT: Gravitational quadrupole radiation was discussed in Part I (Ref. 1.

Vestn. Mosk., un-ta, ser. fiziki, astronomii, no. 5, 1961). Here, gravi~

tational attraction between particles and bodies is treated as a graviton

gas effect (Refs. 2 and 3: Ivanenko, D. D. and Sokolov, A. A.. Klassiches-

kaya teoriya polya (Classical field theory), §56, Gostekhizdat, M., 1951,

and Kvantovaya teoriya polya (Quantum-field theory), part 2, chapt. 2;

Gostekhizdat, M., 1952). If P, denotes the initial pressure of the gra-

viton gas,; then o

Y
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where o¢ is the loss of mass per unit of time and mass due to gravizgtiozzé
radiation, v is the initial specific volume; Ro and 80 are the radius

density of the body, M = %li%RQ , and r denotes the positi;me From this _AK—'
m4/5,~T4; P = ___ELEi:EEl s one obtains T’~;1 for the tem~

1 -
perature of the graviton gas. The number of gravitons per unit volume is

38 w2 10713 ; which A
given . by n = —jLS or 10 em © for roo= 10 cm, froT
4T(ro _ .

3 10"!4 cm follows. It is shown that the graviton gas is in thermal zqulw
1ibrium and that gravitational attraction F is produced by exchangz of gra-
ti i F QME where G =-d:'——9 o

vitons. A straightforward calculation gives = r2 s 2aT
Lor e th for gravitons is

Thus one has &« = M; or ﬂr2 , and the mean free pat or g i

and from p = Av N

grav,

~15 -1
found to be~10°130mo For a nucleon one has « = 10 sec .

Card 2/3
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- -
'%::QSJOZ%mBg 'y and the graviton rest mass turns out ioc be 1.67.10 66g-

g P : - (8 25YDVOOR : CIA-RDPB6BO5I3R001:652910013-3"
céébgom;k,@l{&%@g @rgo, 1, 16549)?’\I§i5‘:2mwu that the Newton~
ian law car also be derived for more than two bodies. The interval ds?

for the field of an arbitrary number of particles is expressed in the form
of the interval of one particle. The principal conclusion is that in first
approximation, gravitational waves emitted by quadrupole moments lead to
Newtonian attraction, Gravitation is regarded as being always of a wave-
field nature; and the attraction of macroscopic bodies as the stationary
case Abstracter's note: This conclusion was drawn far earlier by de
Broglie€ in Paris, and by Scotti and Cap, Innsbruck 1954, including the spin
dependence of stationary gravitational fields,] M. P. Bronshteyn is mentim-
ed as having proved the squantization of free gravitational fields, There
are 6 references: 5 Soviet and 1 non-Soviet,

ASSOCIATION: Kafedra statisticheskoy fiziki i mekhaniki (Department of
Statistical Physics and Mechanics)

SUBMITTED: January 20, 1961 (initially), July 10, 1961 (after revision)
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KAPLAN, S.A., doktor fiz,~-mat. nauk, rod.; KIRKO, I.M., doktor fiz.-
mat, pauk, red.; STANYUKCVICH, K.P., doktor fiz,-mat. nauk,
red.; SHIROKOV, M,F., doktor fiz,-mat, nauvk, red,; FRAHK-
KAMENETSKIY, D.A., doktor fiz.-mat, nauk, red,; VENGRALOVICH,A.,
red,; LEMBERG, A., tekhn, red.

[Problems of magnetohydrodynamics and plasma dynemicsj reports]
Voprosy magnitnoi gidrodinemiki i dinamiki plazmy; doklady. Riga,
1zd--vo Akad. nauk latviiskoi SSR. Vol.2. 1962. 660 p,
(MIRA 15:12)
1., Soveshchaniye po teoreticheskoy i prikladnoy magnitnoy gidro-
dinamike. 2d, iiga, 1960,
(Magnetohydrodynemics) (Plasma (Ionized gases))
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STANYUKOVICH, K.P. (Moskva)

Variation of arbitrary constants in "gelf-modeling solutions.”

° ° 2 ¢2=355"358 '62. (MIRA 1536)
Inzh,zhur no (G2 dynamica)
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?/033/62/014/003/009/011

D237/D308
AUTHOR : Stanyukovich, K. P (Moscow)
TITLE: investigation of plane and cylindrical'waves in the

medium with finite conductivity

PERIODICAL: Archiwum Mechaniki. Stosowanej, v. 14, no. 3-4, 1962,
68%-688 .

TEXT: The initial equations for the case of ideal gas and centrai"jjé
symmetry are simplified and one of them is reduced to e

_ i L2
0P o ., o7 % .
ot * “ox"’°ax2 : (18)

which is solved approgimately in general form by a method due to

G. A. Skuridin and the author. Another method applied here to the

magnetic piston problem consists in putting u = a(t) x + b(t) and

introducing Lagrangian coordinates together with a normalized time-
—scale, which reduces the equation to that of heat conduction.

Card 1/2
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AUTHOR : stanyukovich, K. P. (Moscow) :

TITLE: Relativistic motion of a medium and transition tq
radiation

PERIODICAL: Archiwum Hechaniki. Stosowanej, v. 14, no. 3-4, 1962, ,//
719-729 '

TEXT: The author points out that gravitational radiation due to
self-oscillations of nucleons is considerable. The space between
any two bodies is filled by radiation and- the force acting on the
bodies owing to radiation pressure is found to be inversely pro-
portional to the square of the distance between them. This force is
necessarily attractive, and is assumed to be the gravitational
force. The basic theories of this paper have been published in pre-:
vious papers by the author.

ASSOCIATION: Universitet im. Lomonosova, Moskva, Fizicheskiy fa-
ktul'tet (University im. Lomonosov, Moscow, Faculty
—Card 1/1 of Physics)
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STANYUKOVICH, K.P.
h Interaction of bodies emanating gravitational waves. Vest. Mosk.
un. Ser.3: Fiz., astron. 17 no.l:78-90 Ja-F '62. (MIRA 15:2)

1. Kafedra statisticheskoy fiziki i mekhaniki Moskovskogo

gosudarstvennogo universiteta.
(Gravitation)
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04, [LOO | v B104/B102
AUTHOR: Stanyukovich, K. P.
TITLE: Adiabatic one-dimensional motions of an ultrarelativistic gas

PERIODICAL: Zhurnal eksperimental'noy 1 teoret;cheekoy fiziki, v. 43,
. ~ no. 1(7), 1962, 199 - 204 S

PEXT: .It is shown that the equation derived by I. M. Khalatnikov (ZhETF, in
27, 529,‘1954) for the isentropic one-dimensional motion of an ultra- 1/[")
relativistic gas can be generalized for adiabatic motions in the case where

the chemical potential 1is non-vanishing. Problems with constant or

variable number of particles <an be studied. The author proceeds from his
equations .

*y o émtfl:ea
3% % LA " y=InT, 7 =-aretss,
am 0y+6yj‘_“__v - __a=velocity (1)

! ; B (@ o . 2
e e, s=erunfE)s O

derived independently of Khalatnikov, and shows that the motion of
Card 1/2
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5/020/62/145/001/006/018
Fa oo 3104 /3102
o ¢ 00 4/3
LUTECR: ‘ Stanyukovich, L. P. .
-——— .
i : ivisii continua
TITLE: Phe Lagrangian in the relativis<ic mechanigs of

5 -62
MunTODICAL:  Akedemiya nauk SSSR. Doklady, v. 143, 1o 4, 1962, 59-6

i i inuu .5 ollowin
mzyT: 4 study of potentisl motlons in a2 contlnuumvlea§a ;o th?df : g
o oions the h ntent % and the Lagrangian L o1 an 1 ea )
expressions for tne heat cont i
cortinuum in the relativistlc cuse: _ l
: aS \* . 202
y | =8*—S 6
W’=—-C’(axi =3 e (6)

— — a L §2
W= i) @SR =V =8 + S
3 G E
ic]/(GS/ax[‘— E 'V'_.c’S';-E-S’—- . (7)'

=—v v

. i oh hg rollowing form:
The continuity equation nas the,zg;lomlrg

Card 1/2
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5/020/62/145/001/006/0T8

ove Lacrangien in the relativistic... B104/B102

(_m’)q_l_n_\z s, WP _o

&) o9x, Ox A axd - (10); . R
: IR - ] . dln W w? - s o
L= p = (W - E)V; S - potentialy Tyov = - L2 ° 4 relativistic vortex 5
dln V c? . \ (;,.

-otion of an ideal continuum can be completely described by -(6) and (10).
squation (10) is brought to a form that makes i1 well adapted for using
the method of characteristics. Finally, it is shown thet in the ultra-
relativistic case noti only isentropic but zlso adiabatic flows have &

poteniial.

ON: Vsesoyuznyy nauchno-issledovatel'skiy institut elektro-
mekheniki (411-Tnion Scientific Research Inmstitute of

PO -Satehdiilg
ALSTCIAL

-

Tlectromechanics) N
TRISENTED: February 19, 1962, by N. N. Bogolyubov, Academician
SUBHITTED: Pebruary 17, 1962

A "
PPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001652910013-3"



"APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001652910013-3

_ IR
oL

STARYUKOVIGH, K. P,

—l.i L A
-of the tational constant,
jble variation of the gravitat
gl;k‘;l:eAgoggsn 147 no.}6=131.'8-1351 D '62, (MIRA 16:1)

1. Nauchno—iaeledmt’el'dkiy institit elektromekhanikl,
Predstavleno akademikom N. N, -Qogolyubovyn.

(Gravitation)
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BRONSHTEN, Vitaliy Aleksendrovich; STANYUKOVICH, K.P., doktor tekhn.
MAKOGONOVA, I.A., tekhn. red.;

nauk, prof., otve red.;
ZUDINA, V.I., tekhn. red.

[Problems of t
Probleny dvizheniia

Moskva, Izd-vo AN SSSRz 963.

e motion of iarge meteorites in v
v atmosfere krupnykh pmeteoritnykh tel.

122 p.
Meteorites)

he atrosphere]

(MIRA 16:12)
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STANYUKOVICH, K.P.; BRONSHTEN, V.h.

e b T TR G

Interstellar flights, Kosmos no,1:3-24 '63.

o A T

(MIRA 16:8)

(Space flight)
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© TITLE:.
I?ERIODICAL :

LR *
‘1em which is of

The elastic layer is take ¢
elastic oscillations in ‘a verticaliplane through the layer are dis-
cussed. The boundary conditions are expressed in terms of Lame
parameters. The solutions of equ ~

sought by means of the asymptotic method.

utions will be

uy (x,v,t) = A(x,v,) cos [« (x)(v £ h)]
Card 1/2 |
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" $/040/63/027/001/013/027 ..
- _ _ D251./0308 - R
Levitin, L.3., Sluridin,’ G.A. and. Stanyul tovich,. K‘.’.'l’.:flfi': _
(Moscow) T B '

on the ’os:cillntioné o'f; an elastic inhomogeneousv : L
layer with a-curvilinear boundary 1lying on an elas- : ' :
tic inhomogeneous half-space _ _ Tk

Prilkladnaya matematila i mekhanika, Ve 27, no. L,
1963, 116-125 L - o e

" An approximate ‘solution is sought of the above‘prdb—j o

considerable importance to seismic investigations. ..
n to be of variable height, and transverse ER

ations of the oscillations are - o
T+ is shotm that the sol-'-
of the form . e e ‘
S G, 1) (1.6)
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5/G20/63/148/002/021/037

B125/B112
AUTHOR @ W
TITLE: S generallzation of Einstein's grav1tat10nalbequat10ns
PERIODICAL: ggﬁdgmzya nank SSSR. Doklady, v. 148, no. 2! 1963,
v : 2 ,

PEXT: This is an atiempt to geLornliza the bagic equatlon R - (1/2)6 R > Iy
= 'I‘k by snbstituting the function W o= n(gik, R; x ) Tor the .

grav1tatlonal conetant H. Varlatlon of the scalar g* = B Rik (enéigy B

density) and use of the equat*on (R 1/?)6.R).k=0 give v SRR :f':;

' OV—gA’(T"-i—I"

V=g o +~vu—0 e (s)

(Tkr + lk’)

from which the equation A B(V-g T )/ax = (A /2)\ -8 % ag,l/ax is

derived by means of the law of conservatlon of the four-momentum. The

Card 1/3
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S/020/03/14c/002/021/057
L generalization of Zinstein's ... 312‘/3112
tensor Ai generalizes the "*rav1tat10n 1 constant™i . Ti is ‘the

energy - momentum tensor. The set of equatloqs aerlved here is complete
1

k

and determines the components of the tensors Ti, (energy - momentum_
K ,

pseudotensor), ni, and €1 In the case X % const, the basic equatlon

is reduced to

e atm x & dinsx
/20: R == % (T7 + ) — b‘Ralng ’ (22)-

From the formulationt = & (gik)f(xl; R), a set of equations is derived

- . . . . Ao~ s N k . -
for the determination of &, f, and the 10 components of t The latter,

divide into itwo groups each having 5 ccmoonenus which cescrlbe the fleld .
of a particle with spin 2. According to the formalism developed nere,

the law of energy - momenium conservation is possible only at v FAR

The generalized EZinstein equatlon may also be applied to cosmology.

ASSQCIATION: Vsesoyuznyy nauchno-issl euovatel'skly 1n8t1vut
elektromeknaniki (Al1-Union Scientific Research- Instltute :
of Electromechanics) s :
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L generzlization of ZEinstein's ... B125/Bi12 - :

July 28, 1962, by N. N. Bogolyubov, Academician

PRESENTED:

SUBWITTED: July 27, 1962
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